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Figure 7 Mitigated Daytime Operational Noise Levels
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Table 11 Mitigated Daytime Operational Noise Levels

Heat Recovery Unit and Condensers
Noise Levels (dBA L¢g)

Exceed
Receiver Land Use Description Exterior Interior? Thresholds??
R10a Residential 639 Pine Street 53 33 No
(western property)
R11la Residential 633 Pine Street 48 28 No

(western property)

1 In accordance with FHWA guidelines, an interior noise reduction of 20 dBA was assumed (FHWA 2018).

2 In accordance with Section 4.88.330 of the San Mateo Code of Ordinances, the applicable threshold is that operational noise shall not
exceed an exterior noise level of 55 dBA or an interior noise level of 45 dBA Leq at noise sensitive receivers.

5.2 Issue 2 — Vibration

Issue 2: Would the project result in generation of excessive ground-borne vibration or ground-
borne noise levels? (Less Than Significant Impact)

Construction activities known to generate excessive ground-borne vibration, such as pile driving,
would not be conducted by the project. The greatest anticipated source of vibration during general
project construction activities would be from a dozer, which may be used within 25 feet of the
nearest off-site structures to the north and south when accounting for setbacks. A dozer would
create approximately 0.089 in/sec PPV at a distance of 25 feet (Caltrans 2020). This would be lower
than what is considered a distinctly perceptible impact for humans of 0.24 in/sec PPV, and the
structural damage impact of 0.4 in/sec PPV. Therefore, although a dozer may be perceptible to
nearby human receivers, temporary impacts associated with the dozer (and other potential
equipment) would be less than significant.

Operation of the project would not include substantial vibration sources. Therefore, operational
vibration impacts would be less than significant.

5.3 Issue 3 — Airport Noise

Issue 3: For a project located within the vicinity of a private airstrip or an airport land use plan or,
where such a plan has not been adopted, within two miles of a public airport or public use
airport, would the project expose people residing or working in the project area to
excessive noise levels? (No Impact)

The San Carlos Airport is located 2.25 miles to the northwest of the project site. According to the
Comprehensive Land Use Plans for the airports, the project is not located within the noise contours
for the airports (County Association of Governments of San Mateo County 2015). Therefore, no
substantial noise exposure would occur to construction workers or users of the project site from
aircraft noise, and no impacts would occur.
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Conclusions

[ Conclusions

Construction noise would generate noise levels of up to 86 dBA L at the closest noise-sensitive
land uses, which would not exceed Redwood City’s 110 dBA construction noise threshold

The project would introduce sources of operational noise to the site, including mechanical
equipment (heat recovery unit and condensers). Operational noise levels would exceed daytime
operational noise standards for the County at the residences to the south. Operational noise would
be mitigated through Mitigation Measure NOI-1, which includes options for measures to reduce
noise such as installing a sound barrier on the southern property boundary.

The project would not increase vehicle trips compared to the previous use, and no noise impacts
from the project’s vehicle trips would occur.

Operation of the project would not include substantial vibration sources. Groundborne vibration
from construction activities, such as the use of a dozer, would not exceed the applicable vibration
thresholds. Therefore, vibration impacts would be less than significant.

The project is not located within the noise contours for San Carlos Airport. Therefore, no substantial
noise exposure would occur to construction workers or users of the project site from aircraft noise,
and no impacts would occur.
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INTRODUCTION

This report presents the results of the noise and vibration assessment completed for the San
Mateo County New Emergency Management Center (EMC) and Motor Pool Relocation Project,
proposed in Redwood City, California. The project proposes to relocate existing Motor Pool
Radio Shop facilities (Motor Pool) from 551 Winslow Street (Site 1) to 752 Chestnut Street (Site
2). A new EMC building would then be constructed at Site 1.

This report evaluates the project’s potential to result in significant noise or vibration impacts
with respect to applicable California Environmental Quality Act (CEQA) Guidelines. The report
is divided into two sections. The Setting Section provides a brief description of the fundamentals
of environmental noise, summarizes applicable regulatory criteria, and discusses the results of
the ambient noise monitoring survey completed to document existing noise conditions. The
Impacts and Mitigation Measures Section evaluates the project with respect to the applicable
regulatory noise and vibration criteria, temporary noise level increases resulting from project
construction, and permanent noise level increases resulting from the operation of the project.
Mitigation is then presented to reduce potentially significant impacts to less than significant
levels.

SETTING
Fundamentals of Environmental Noise

Noise may be defined as unwanted sound. Noise is usually objectionable because it is disturbing
or annoying. The objectionable nature of sound could be caused by its pitch or its loudness. Pitch
is the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the
vibrations by which it is produced. Higher pitched signals sound louder to humans than sounds
with a lower pitch. Loudness is intensity of sound waves combined with the reception
characteristics of the ear. Intensity may be compared with the height of an ocean wave in that it
is a measure of the amplitude of the sound wave.

In addition to the concepts of pitch and loudness, there are several noise measurement scales
which are used to describe noise in a particular location. A decibel (dB) is a unit of measurement
which indicates the relative amplitude of a sound. The zero on the decibel scale is based on the
lowest sound level that the healthy, unimpaired human ear can detect. Sound levels in decibels
are calculated on a logarithmic basis. An increase of 10 decibels represents a ten-fold increase in
acoustic energy, while 20 decibels is 100 times more intense, 30 decibels is 1,000 times more
intense, etc. There is a relationship between the subjective noisiness or loudness of a sound and
its intensity. Each 10 decibel increase in sound level is perceived as approximately a doubling of
loudness over a fairly wide range of intensities. Technical terms are defined in Table 1.

There are several methods of characterizing sound. The most common in California is the A-
weighted sound level (dBA). This scale gives greater weight to the frequencies of sound to which
the human ear is most sensitive. Representative outdoor and indoor noise levels in units of dBA
are shown in Table 2. Because sound levels can vary markedly over a short period of time, a
method for describing either the average character of the sound or the statistical behavior of the



variations must be utilized. Most commonly, environmental sounds are described in terms of an
average level that has the same acoustical energy as the summation of all the time-varying
events. This energy-equivalent sound/noise descriptor is called Leq. The most common averaging
period is hourly, but Leq can describe any series of noise events of arbitrary duration.

The scientific instrument used to measure noise is the sound level meter. Sound level meters can
accurately measure environmental noise levels to within about plus or minus 1 dBA. Various
computer models are used to predict environmental noise levels from sources, such as roadways
and airports. The accuracy of the predicted models depends upon the distance the receptor is
from the noise source. Close to the noise source, the models are accurate to within about plus or
minus 1 to 2 dBA.

Since the sensitivity to noise increases during the evening and at night -- because excessive noise
interferes with the ability to sleep -- 24-hour descriptors have been developed that incorporate
artificial noise penalties added to quiet-time noise events. The Community Noise Equivalent
Level (CNEL) is a measure of the cumulative noise exposure in a community, with a 5 dB
penalty added to evening (7:00 pm - 10:00 pm) and a 10 dB addition to nocturnal (10:00 pm -
7:00 am) noise levels. The Day/Night Average Sound Level (DNL or Lgy,) is essentially the same
as CNEL, with the exception that the evening time period is dropped and all occurrences during
this three-hour period are grouped into the daytime period.

Fundamentals of Groundborne Vibration

Ground vibration consists of rapidly fluctuating motions or waves with an average motion of
zero. Several different methods are typically used to quantify vibration amplitude. One method is
the Peak Particle Velocity (PPV). The PPV is defined as the maximum instantaneous positive or
negative peak of the vibration wave. In this report, a PPV descriptor with units of mm/sec or
in/sec is used to evaluate construction generated vibration for building damage and human
complaints. Table 3 displays the reactions of people and the effects on buildings that continuous
vibration levels produce.

The annoyance levels shown in Table 3 should be interpreted with care since vibration may be
found to be annoying at much lower levels than those shown, depending on the level of activity
or the sensitivity of the individual. To sensitive individuals, vibrations approaching the threshold
of perception can be annoying. Low-level vibrations frequently cause irritating secondary
vibration, such as a slight rattling of windows, doors, or stacked dishes. The rattling sound can
give rise to exaggerated vibration complaints, even though there is very little risk of actual
structural damage.

Construction activities can cause vibration that varies in intensity depending on several factors.
The use of pile driving and vibratory compaction equipment typically generates the highest
construction related groundborne vibration levels. Because of the impulsive nature of such
activities, the use of the PPV descriptor has been routinely used to measure and assess
groundborne vibration and almost exclusively to assess the potential of vibration to induce
structural damage and the degree of annoyance for humans.



The two primary concerns with construction-induced vibration, the potential to damage a
structure and the potential to interfere with the enjoyment of life, are evaluated against different
vibration limits. Studies have shown that the threshold of perception for average persons is in the
range of 0.008 to 0.012 in/sec PPV. Human perception to vibration varies with the individual and
is a function of physical setting and the type of vibration. Persons exposed to elevated ambient
vibration levels, such as people in an urban environment, may tolerate a higher vibration level.

Structural damage can be classified as cosmetic only, such as minor cracking of building
elements, or may threaten the integrity of the building. Safe vibration limits that can be applied
to assess the potential for damaging a structure vary by researcher and there is no general
consensus as to what amount of vibration may pose a threat for structural damage to the building.
Construction-induced vibration that can be detrimental to the building is very rare and has only
been observed in instances where the structure is at a high state of disrepair and the construction
activity occurs immediately adjacent to the structure.



TABLE 1 Definition of Acoustical Terms Used in this Report
Term Definition
Decibel, dB A unit describing, the amplitude of sound, equal to 20 times the logarithm

to the base 10 of the ratio of the pressure of the sound measured to the
reference pressure. The reference pressure for air is 20 micro Pascals.

Sound Pressure Level

Sound pressure is the sound force per unit area, usually expressed in micro
Pascals (or 20 micro Newtons per square meter), where 1 Pascal is the
pressure resulting from a force of 1 Newton exerted over an area of 1
square meter. The sound pressure level is expressed in decibels as 20
times the logarithm to the base 10 of the ratio between the pressures
exerted by the sound to a reference sound pressure (e. g., 20 micro
Pascals). Sound pressure level is the quantity that is directly measured by
a sound level meter.

Frequency, Hz

The number of complete pressure fluctuations per second above and
below atmospheric pressure. Normal human hearing is between 20 Hz and
20,000 Hz. Infrasonic sound are below 20 Hz and Ultrasonic sounds are
above 20,000 Hz.

A-Weighted Sound
Level, dBA

The sound pressure level in decibels as measured on a sound level meter
using the A-weighting filter network. The A-weighting filter de-
emphasizes the very low and very high frequency components of the
sound in a manner similar to the frequency response of the human ear and
correlates well with subjective reactions to noise.

Equivalent Noise Level,
Leq

The average A-weighted noise level during the measurement period.

Lmax, I—min

The maximum and minimum A-weighted noise level during the
measurement period.

Lo, Lo, Lso, Loo

The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90%
of the time during the measurement period.

Day/Night Noise Level,
Lg, or DNL

The average A-weighted noise level during a 24-hour day, obtained after
addition of 10 decibels to levels measured in the night between 10:00 pm
and 7:00 am.

Community Noise
Equivalent Level,
CNEL

The average A-weighted noise level during a 24-hour day, obtained after
addition of 5 decibels in the evening from 7:00 pm to 10:00 pm and after
addition of 10 decibels to sound levels measured in the night between 10:00
pm and 7:00 am.

Ambient Noise Level

The composite of noise from all sources near and far. The normal or
existing level of environmental noise at a given location.

Intrusive

That noise which intrudes over and above the existing ambient noise at a
given location. The relative intrusiveness of a sound depends upon its
amplitude, duration, frequency, and time of occurrence and tonal or
informational content as well as the prevailing ambient noise level.

Source: Handbook of Acoustical Measurements and Noise Control, Harris, 1998.




TABLE 2

Typical Noise Levels in the Environment

Common Outdoor Activities

Noise Level (dBA)

Common Indoor Activities

Jet fly-over at 1,000 feet

Gas lawn mower at 3 feet

Diesel truck at 50 feet at 50 mph

Noisy urban area, daytime

Gas lawn mower, 100 feet
Commercial area
Heavy traffic at 300 feet

Quiet urban daytime

Quiet urban nighttime
Quiet suburban nighttime

Quiet rural nighttime

110 dBA

100 dBA

90 dBA

80 dBA

70 dBA

60 dBA

50 dBA

40 dBA

30 dBA

20 dBA

10 dBA
0 dBA

Rock band

Food blender at 3 feet

Garbage disposal at 3 feet

Vacuum cleaner at 10 feet
Normal speech at 3 feet

Large business office
Dishwasher in next room

Theater, large conference room

Library
Bedroom at night, concert hall

Broadcast/recording studio

Source: Technical Noise Supplement (TeNS), California Department of Transportation, September 2013.
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	Appendix B - Manufacturer's Specs.pdf
	1_Item # REYQ144XATJU, VRV Heat Recovery Outdoor Units - REYQ_XATJU Series On Daikin North America LLC
	2_Model Number RK18NMVJU, 1.5-Ton Wall Mounted Unit Cooling Only On Daikin North America LLC
	3a_CAT Generator (has noise) CM20200727-e5f51-0e796
	3b_CAT Generator Enclosures - CM20181108-12939-53890




